Temporal and spatial gene expression patterns after experimental stroke in a rat model and characterization of PC4, a potential regulator of transcription.
We have used the middle cerebral artery occlusion model in the rat in combination with microarray transcript imaging to study changes in gene activity after ischemic stroke. We analyze transcriptional changes in three regions of the affected, ipsilateral brain sphere using contralateral tissues from the same animal as a control over several time points in 180 individual RNA samples. After 1 h transcription factors and signaling molecules are expressed in all tissues followed by the induction of tissue repair-related genes in the cortices which undergo regeneration. Some of these genes are turned on by PC4, which is upregulated in tissues surrounding the infarct core. Interestingly, PC4 is a nerve growth factor (NGF)-inducible gene and has been associated in earlier studies with neuronal growth processes. The expression mode of PC4, the cellular localization of the gene product, and the functional properties of downstream genes induced in vivo and in vitro using transgenic cell lines suggest that PC4 is a regulator of transcription involved in tissue regeneration after ischemic stroke. The novel experimental strategy applied here is suited to provide insight into the molecular mechanisms underlying stroke and tissue regeneration and may enable the discovery of preventive medicines.